The state of the world's wetlands involves a myriad of aspects of quantity and quality. This Briefing Note highlights key outcomes from recent reports published on selected aspects of wetland status and trends. It includes assessments on global trends, such as the Global Biodiversity Outlook 4 (GBO -4) and regional trends, as well as assessments of trends in Ramsar Sites. These studies have found that the continuing losses and degradation of wetlands have resulted in diminished ecosystem services, despite the importance of wetlands and the initiatives agreed through the Convention. This Briefing Note concludes with a short discussion of ongoing initiatives for wetland data collection and assessment. While information gaps remain and while each of the studies discussed contains caveats on their methodologies, the trend is unmistakable: wetlands continue to be lost and degraded.
General global trends
Providing a historical perspective, the Millennium Ecosystem Assessment (2005) reported that more than 50 % of the area of certain wetland types had been lost during the 20th century in parts of Australia and New Zealand, Europe and North America. It noted, however, that extrapolating this rate of loss to other regions or wetland types was "speculative only." For example, according to Junk et al. (2013) , the amount of loss of wetlands around the world varies between 30 and 90 %, depending on the region under consideration. Davidson (2014) provides the most recent and comprehensive picture of historical wetland losses. In his study of 189 wetland assessments, Davidson estimated that wetland losses in the 20th century were 64-71 %, "and for some regions, notably Asia, even higher." He found that " [ l ] osses of natural inland wetlands have been consistently greater, and [ have occurred ] at faster rates, than [ those ] of natural coastal wetlands." His review found that the extent of inland wetlands declined 69-75 % during the 20th century, while coastal wetlands declined 62-63 %.
Losses in natural wetlands continue in the 21st century. The provides a mid-term assessment of progress towards the Aichi Biodiversity Targets (Secretariat of the Convention on Biological Diversity 2014). Target 5 calls for habitat degradation and fragmentation to be reduced, and similarly Target
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The underlying technical report (Leadley et al. 2014 ) offers further detail to support the conclusion that wetlands are in serious decline despite the Aichi targets that are designed to stimulate practice and policy to prevent such loss. It acknowledges the limitations of providing definitive statements on wetland extent and losses, emphasizing that "there is currently no agreed global map of these wetland ecosystems." Fluet-Chouinard et al. (2015) make a similar statement, observing that there is a growing need for " [ a ] ccurate spatial representation of terrestrial surface water" to support the management and conservation of their biodiversity, as well as their ecosystem services. Nevertheless, the GBO-4 technical report notes that "the majority of studies that have measured wetland extent change suggest high rates of global wetland area decreases," perhaps as much as 1.5 % annually. The report discusses the Wetland Extent Index, which is "a new method to estimate the average rate of wetland extent change with incomplete data, establishing a baseline for the status of wetlands globally." The analysis, which has not yet been published in a peer-reviewed journal, uses the methodology of the Living Planet Index applied to studies of wetland area.
As explained in the technical report, the Wetland Extent Index showed approximately a 40 % decline across the world in the extent of both marine/ coastal and inland wetlands over 40 years, although regional differences exist (Fig. 1) . The Index also found that "human-made wetlands have increased over the 38-year period, especially in southern Asia due to conversion of natural wetlands into rice paddies." It is important to note that the gain in human-made wetlands does not offset the losses in natural wetland area or the consequent losses of ecosystem functions or services. 
Wetland Global Extent Index
adapted from Leadley et al. (2014) The global average marine/coastal and inland wetland extent trends relative to extent in 1970 and up to 2008 as estimated by the Wetland Extent Index.
The examination by WWF's Living Planet Index (2014) of one aspect of wetland ecological character -population abundance -also demonstrates a negative trend. The abundance of monitored populations of freshwater species declined an average of 76 % over the past 40 years (Fig. 2) . 0 1970 1975 1980 1985 1990 1995 2005 2000 2010 Index value (1970 = 1) Freshwater Living Planet Index adapted from WWF (2014) The Freshwater Living Planet Index shows a decline of 76% between 1970 and 2010 based on trends in 3,066 populations of 757 mammal, bird, reptile, amphibian and fish species.
The Freshwater LPI is based on data on population changes in species of vertebrates and is geographically biased towards temperate regions. Hence, it may under-represent the loss of freshwater biodiversity given the rates of biodiversity loss determined for other regions. Nevertheless, it is providing an increasing evidence base that "freshwater species are faring much worse than terrestrial species." Causes of the decline in freshwater biodiversity are numerous, but the principal and most widespread threats are habitat degradation, pollution, flow regulation and water extraction, fisheries overexploitation, and alien species introductions, all of which are or will be compounded by climate change (Strayer & Dudgeon 2010 (Biofresh 2015) . The period of decline in freshwater biodiversity corresponds with the duration of the Ramsar Convention, suggesting that the implementation of the Convention by the Parties overall has not been adequate in preventing wetlands loss over the same period. Analyzing the Contracting Parties' national reports, Finlayson (2012) found ineffective implementation at the national level. An examination of trends in the survival probability of sets of wetland species on the IUCN Red List yields similar results. CBD SBSTTA (2014) reports that trends for the Red List Index for wetland birds, mammals, amphibians and corals are negative (Fig. 3 ). This means "that overall, wetland species are increasingly moving towards extinction in these groups, and that conservation successes are being increasingly outweighed by worsening pressures." -Moreno et al. (2014) point out that while knowledge on freshwater species is improving, "information gaps in the tropics" exist, meaning that the overall threat from habitat degradation, pollution, water abstraction and invasive alien species "may be even greater than currently estimated."
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It is important to recognize that aggregation of data to identify global trends may not be particularly helpful to regional or national policymakers and site-level managers. An average or total trend for wetland vertebrates, for example, might mask the fact that certain populations are doing well, while others are in crisis. Similarly, a certain ecosystem type might be recovering in some regions and disappearing in others. Accordingly, while overall global trends convey a specific message and have an important communications value, it is critical to consider specific regional and site-level conditions when fashioning appropriate responses.
Regional trends
Recent studies on a regional scale have generally produced similar negative findings, although the rate of loss varies significantly from region to region. For example, the Yellow Sea has been identified as an area of greatest concern in the East Asian-Australasian Flyway (MacKinnon, Verkuil, & Murray 2012) . Using a remote sensing methodology, Murray et al. (2014) studied approximately 4,000 kilometers of the Yellow Sea coastline. They reported a loss of approximately 65 % of intertidal wetlands over the past 50 years. From the 1980s to the late 2000s, approximately 28 % of intertidal wetlands were lost, which constitutes a 1.2 % annual decline. Kuenzer et al. (2014) note that intensive industrialization and urbanization associated with the oil industry in the Yellow River Delta have resulted in large changes in the structure of the Yellow River Delta, with significant shoreline erosion in some areas and accretion in others. In light of expected growing urbanization pressures on these areas, losses are expected to continue unless policies and practices change.
Dahl and Stedman (2013) 
Wetland gains and losses in US coastal watersheds between 2004 and 2009
adapted from Dahl and Stedman (2013) it was a 25 % increase in the rate of loss from 1998-2004. Much of the loss in freshwater wetlands was attributable to silvicultural activities. The Great Barrier Reef stretches 2,300 km along Australia's northeastern coast, comprises more than 2,900 individual reefs and covers approximately 344,400 km 2 . An assessment of the status of the biodiversity in 2014 showed the northern third of the Reef had good water quality and was in good condition in contrast to the central and southern inshore areas that had continued to deteriorate from cumulative impacts, particularly the seagrass meadows and coral reefs (see figures below).
The average hard coral cover declined from 28 to 14 %, and the rate of decline had increased substantially, largely due to the effects of cyclones, crown-of-thorns starfish outbreaks and mass bleaching, with elevated nutrients, sediments and pesticides in land-based run-off likely to have affected recovery in inshore areas. Many inshore seagrass meadows had declined since 2007 due to extreme weather and ongoing poor water quality and extended periods of cloud cover. Some meadows were showing early signs of recovery.
There were examples of species that were recovering after past declines, including populations of humpback whales, estuarine crocodiles, loggerhead turtles and the southern stock of green turtles. The assessment concluded that while many of the management measures implemented were making a positive difference, the ability to address cumulative impacts was weak. Climate change was already affecting the Reef and was the most serious threat with sea temperatures increasing with an increased risk of mass coral bleaching, while gradual ocean acidification, due to increased absorption of atmospheric carbon dioxide, was expected to increasingly restrict coral growth and survival. The overall outlook was poor and was expected to further deteriorate. In contrast, Kleijn et al. (2014) analyzed 21 years of waterbird survey data for more than 200 wetlands in Morocco. They determined that "waterbird species richness and abundance increased more rapidly" in Ramsar Sites (post-designation) when compared to non-Ramsar Sites. They were careful to note, however, that it was unclear "whether these differences were caused by conservation management or were already present prior to conservation designation." It is also important to emphasize that waterbirds may not be a reliable indicator of the status of broader aquatic biodiversity. Guareschi et al. (2015) examined 36 When disaggregated by region, however, the study shows significant differences in vertebrate population abundance in temperate Ramsar Sites (mostly located in Europe) and tropical Ramsar Sites (located across the Afrotropics, Neotropics and Asia) (Fig. 7) . 
Ecosystem services trends
In a seminal paper in 1997, Costanza et al. estimated the global value of seventeen ecosystem services (across the categories of provisioning, regulating, supporting and cultural services; see Russi et al. 2013 ) and provided a broadscale quantification to help influence policy decisions by taking into account the true value of nature. In 2014, Costanza et al. analyzed the loss of ecosystem services from 1997-2011 due to the change in area of different biomes, including wetlands. They estimated that over this time period losses due to changes in tidal marshes and mangroves were US $ 7.2 trillion per year. Changes in swamps and floodplains accounted for US $ 2.7 trillion losses of ecosystem services per year, while declines in coral reefs resulted in a loss of US $ 11.9 trillion annually.
While the aggregation of data to quantify global trends on ecosystem services portrays a dire situation, those statistics alone will likely not drive effective response actions. Rather, it is regional-and country-specific information that is needed to prompt national or sub-national responses. The United Nations Environment Programme (2014) reported that under a business-as-usual scenario, some 35 % of mangrove cover in Southeast Asia could be lost over the time period 2000-2050. This would result in the loss of important ecosystem services, such as food and medicine, waste water filtration and storm protection, especially in Indonesia and Malaysia.
The Spanish National Ecosystem Assessment (2013), funded by the Ministry of Agriculture, Food and Environment, was conducted within the framework of the Millennium Ecosystem Assessment. The study concluded "that 45 % of the ecosystem services assessed at the national level have been degraded or are being used unsustainably, with regulating services being the most negatively affected." In particular, coastal and inland wetlands were found to "have undergone considerable degradation of most of their services, with the only exception being cultural services enjoyed by the urban population." The assessment noted that while sufficient natural capital remains for the wellbeing of current and future generations, action must be taken to halt and reverse the degradation and loss of ecosystem services.
The Economics of Ecosystems and Biodiversity (TEEB) for Water and Wetlands (Russi et al. 2013 ) emphasized inter alia the critical importance of wetlands in the water cycle. The report found that "[ w ]ater-related ecosystem services and wetlands are being degraded at an alarming pace." Wetland loss and degradation result in "an enormous social and economic impact (e.g. increased risk of floods, decreased water quality -in addition to impacts on health, cultural identity, and on livelihoods)." TEEB for Water and Wetlands called for the "full value of water and wetlands" to be integrated into decision-making and offered examples of how to do so.
The TEEB India Initiative is a notable example of an effort to make decision makers aware of the value of wetland ecosystem services (MoEFCC & GIZ 2014) at the country and site-level. The study "aims to demonstrate application of economics-based approaches to highlight the 'hidden' value of ecosystem services and consequences of their loss to human wellbeing." Seven inland wetland sites have been identified to "demonstrate application of economic approaches to assess conservation-development trade-offs associated with management of these ecosystems," and the forthcoming results should provide interesting lessons learned.
Camacho-Valdez et al. (2014) also examined ecosystem services at a more local level in Southern Sinaloa, Mexico. They estimated variations in the value of ecosystem services from changes in wetland extent by "using remote sensing and GIS tools for the spatial representation and the value transfer method for the economic valuation." The study found that a 10 % gain in area of salt marsh/ unconsolidated bottom from 2000-2010 resulted in a US $ 19 million increase in annual flow of ecosystem services from these areas. The authors stated that while "Landsat classifications can be used to obtain coarse estimates" of ecosystem services value changes, this approach can be "very valuable for policy formulation and conservation of wetlands" if accurately tied to local environmental conditions.
Future research and assessments/processes
There are several ongoing initiatives that can provide a more precise picture of the extent and state of the world's wetlands. While policymakers already have sufficient scientific information to understand the imperative to take appropriate actions to conserve wetlands, these initiatives will provide further information at the global, regional, country and basin scale.
Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES):
IPBES is conducting global, regional and sub-regional assessments, the scope of which will include the food-energy-water-livelihoods nexus, and thus should encompass wetlands and the ecosystem services they provide. The assessments are expected to be completed by the first quarter of 2018. In addition, the thematic assessment on land degradation and restoration, which is also expected to be completed by early 2018, will cover inland waters. Accordingly, several of the experts selected for the scoping phase of this thematic assessment had wetland expertise, including mangrove and freshwater wetland restoration experience. The Ramsar STRP Chair is an observer to the IPBES Multidisciplinary Expert Panel.
Transboundary Waters Assessment Programme (TWAP) River Basins
Assessment: This global, comprehensive baseline assessment, expected in 2015, will examine 276 transboundary river basins in 149 countries. It will include an assessment at the basin and basin country unit level of wetland disconnectivity, which is defined as "the proportion of wetlands occupied by dense cropland or urban areas, assuming that human occupancy results in severing the natural physical and biological interconnections between river channels and their floodplains" (TWAP RB interim report 2013). Ramsar STRP observers were involved in the review of the interim report, and Ramsar Sites were used as a secondary indicator of biodiversity importance of wetlands in deltas.
Global Mangrove Watch (GMW):
GMW is an international initiative led by the Japan Aerospace Exploration Agency (JAXA) in collaboration with the Ramsar Convention, Wetlands International, UNEP-WCMC and the universities of New South Wales (Australia) and Aberystwyth (UK). The GMW aims to provide annual maps about changes in the global mangrove extent by the use of the Japanese JERS-1, ALOS and ALOS-2 radar satellites (Lucas et al. 2014) . A global mangrove baseline will be generated for the year 2010 at 25 m spatial resolution. Change maps will be subsequently generated for the years 1996, 2007-2010 and annually from 2014 for all mangroves in the tropics and sub-tropics. A global (visual) overview of the satellite data composites has already established significant areas of mangrove loss -such as in east Kalimantan due to aquaculture -but also expansion associated with, for example, increased sedimentation along coastlines. This analysis has highlighted the benefits of using these satellite time-series datasets for observing and describing the causes and consequences of change. The GMW will address issues with existing global mangrove datasets (Giri et al. 2011 , Spalding 2010 ) that are either based on relatively old data or are inconsistent across countries. Ultimately, it is envisaged that GMW products will be used to help inform environmental policy and provide new ways to track progress towards international biodiversity targets. At Ramsar STRP17, the GMW was selected as a pilot demonstration project to the Ramsar Global Wetland Observation System.
GlobWetland Africa Project:
GlobWetland Africa is a new initiative led by the European Space Agency (ESA) in close collaboration with the Ramsar Secretariat's regional team for Africa. It is a large earth observation application project that will facilitate the exploitation of satellite observations for the conservation, wise use and effective management of wetlands in Africa. The project will provide African stakeholders with the necessary earth observation methods and tools to better fulfill their commitments and obligations towards the Ramsar Convention, and in particular the inventory, assessment and monitoring of wetlands. The project will help African authorities to make the best use of satellite-based information on wetland extent and condition for better measuring the ecological state of wetlands and hence their capacity to support biodiversity and provide ecosystem services to human communities. The ultimate objective is to enhance the capacity of African stakeholders to develop national and regional wetland observatories, by fully exploiting freely available satellite data from the most recent and innovative space assets, with a particular focus on the Sentinel missions of the European Copernicus initiative that will open a new era for the systematic mapping, assessment and monitoring of wetlands. The project will develop a free-of-charge and open-source software platform for the production of earth observation-based geo-information maps and indicators, and will demonstrate its applicability over a representative set of African pilot wetlands and wetland-prone areas for different points in time. The project will also assist the African partners by providing technical assistance. Although targeted to the African continent, the GlobWetland Africa toolbox will be made available at no cost to the Ramsar community at large. The project has an overall budget of € 1,500,000 entirely funded by ESA and is scheduled to start in the second quarter of 2015 for a duration of 3 years.
Wetland Extent Index:
The proof of concept for this indicator of wetland change, using the methodology of the Living Planet Index applied to studies of wetland area, has been completed by UNEP-WCMC with support from the Ramsar Secretariat. It has been used in and the Ramsar Factsheets produced to mark the occasion of World Wetlands Day 2015. An article describing the methodology and initial results is expected to be submitted to a peer-reviewed journal in 2015 prior to Ramsar COP12. The index is built on a database of individual wetland extent trends, which if maintained can be used to generate updated indices at global and regional scales, and by wetland type, at regular intervals. Next steps, subject to the availability of resources, involve filling regional gaps, particularly for Latin America, identifying a mechanism for maintenance of the database and periodic updating of the Index.
GlobeLand30:
In September 2014, the People's Republic of China "donated to the United Nations the first open-access, high-resolution map of Earth's land cover, as a contribution towards global sustainable development and combating climate change" (Chen, Ban, & Li 2014) . This global mapping effort, which relies on global earth observation data from 2000 and 2010, includes wetlands in its classification scheme. The project is the first ever to conduct global land cover mapping at a resolution of 30 m. Automated approaches using these data, however, have poor accuracy, "typically below 65 %" (Chen et al. in press) . Wetlands are particularly challenging because they consist of several types of sub-classes and the "spectral diversity within wetland is therefore significant." Thus, confusion may arise as "clear water from a reservoir, a river with a high sediment content, and a eutrophic lake may have very diverse spectral reflectance." Chen et al. concluded that accurate delineation of wetlands depends on "prior knowledge of wetland types, distribution, and temporal change patterns as well as the spectral characteristics."
GIEMS-D15: Fluet-Chouinard et al. (2015) discussed the development of a global inventory of permanent and temporary surface waters. They noted that forthcoming "hydrologically-oriented satellite missions such as Soil Moisture Active Passive (SMAP) . . . and Surface Water and Ocean Topography (SWOT)" will help reach the goal for describing "surface water area at unprecedented spatial and temporal resolution." In the interim, the authors recommend further use of existing datatsets, and have developed Supplementing the Global Inundation Extent from Multi-Satellites (GIEMS) dataset with data from the Global Lakes and Wetlands Database (GLWD), it delineates both permanent and temporarily inundated areas with their range of variation.
Ramsar Management Effectiveness Evaluation Tool (R-METT):
Draft Resolution XII.15 recommends that Ramsar Site managers consider using a Ramsar-adapted Management Effectiveness Tracking Tool (R-METT) to evaluate the Sites. Such a coordinated approach would assist assessment of regional and global wetland status and trends.
Conclusion
The Ramsar Convention calls on Contracting Parties "to stem the progressive encroachment on and loss of wetlands." At COP10 (2008) , the Contracting Parties endorsed the Changwon Declaration on human wellbeing and wetlands, which presented priority action steps to achieve environmentally sustainable goals. At COP11 (2012), Resolution XI.9 reaffirmed "the Contracting Parties' commitment to avoiding negative impacts on the ecological character of Ramsar Sites and other wetlands as the primary step in strategies for stemming the loss of wetlands." Yet study after study demonstrates that wetland area and quality continue to decline in most regions of the world. Consequently, the ecosystem services that wetlands provide to people are compromised.
The data contained in this Briefing Note should serve as an urgent call for Contracting Parties to avoid further wetland loss and degradation and to strengthen wetland assessment, monitoring and restoration efforts in support of the wise use of all wetlands.
